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[ Abstract] Since natural blue dyes easily fade after light irradiation, a non-toxic blue dye
with light stability is required for the cosmetics and food industries. f-carotene has been
reported a candidate compound to undergo a change in color induced by solid-acid-supported
mesoporous silica. we carried out TD-DFT computations to elucidate a peak shift in the
UV/Vis absorption spectra of f-carotene with solid acids.

Structural optimizations of p-carotene with solid acids were performed using the
Gaussian09 program package at the CAM-B3LYP/6-31G* level of theory. To calculate
UV-Vis spectra we performed time-dependent density functional (TDDFT) calculation of
protonated f-carotene with trivalent solid acids. (Fig. 3.) DFT calculations indicate that

protonation and solid acids play important roles of change in color of S-carotene.
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